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136-1 Ami-ri, Bubal-eup, Icheon-City, Kyunggi-do, Korea 

(72) Inventor: 

BYOUNG KWON AHN and DONG SOO PARK 

(54) Title of the Invention: Method of Manufacturing Capacitor of Semiconductor Memory 
Device 

Abstract: 

A method of forming a capacitor of a semiconductor memory device, 
the method comprising forming a dielectric film having a double-layer 
structure of a TaON thin film and an A1 2 0 3 film, is provided. The method 
comprises forming a lower electrode using a polysilicon film, forming a 
nitride thin film on the lower electrode, depositing an amorphous TaON thin 
film having a high dielectric constant on the nitride film, performing an RTP 
process on the amorphous TaON thin film to increase a content of nitride in 
the thin film, depositing an A1 2 0 3 film on the TaON thin film to form a 
dielectric film having a double-layer structure, performing a furnace vacuum 
thermal treatment on the dielectric film in order to remove impurities in the 
dielectric film and prevent a crystallization and a loss of nitrides in the TaON 
thin film, and depositing a polysilicon film on the A1 2 0 3 film to form an upper 
electrode. 
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(19) CH&°J^S|3(KR) 
(12) ^«^§a(A) 

(11) S?H5!^ ^2O22-00Dffi96 

(43) snmt 2ma3oigios 

(21) §332 10-2000-0036811 

(22) mMMR 2000ld06|i3QSj 

(7i) ssa ^±\t\M mi^^^m 

271 01*! A! OmiEl >iM 36-1 

(72) 

A1 Alij^DI OK3§337-24g! XI 

g 71 E0| §! Al 32 §4 1 0-73 Al°21 Eh2Q1 £ 
(74) CHBJ2J S2HH 

QMS? 

(54) ^sa wga ^ah^i ^HAia qsg>»* 



a ggs uh^ai miSEI ^7}2J ?H1A|E1 SS^gCHI Sht!" TaON Al203^E] 01 

£ S £2*m S2o|~ ?HSH AlEi SSSfgg 7H AI^MZh. 

JHAI*! a ge| ^E|^°^M Sl-^2^g **2m^ 271 20il I'tl-^e ti 

So^ 9711; 271 2^011 USSii S= Hl§! TaON BtHj« g^mfe 3711; 271 HI Si! TaON 

ttfSffi RTP §§§ ^ohDj UtSfLH 393 tJSTS £7hA|7|^ Bfl; 271 TaON HfSf a^qJ AI203^ 
S*f*KM 0|«ej S2SM- SSofe 271 S2^LH M£g JilTi, S TaON LH 

IfhMy ££g ^AIoF7l SloFffl mL\± 25 SflEIM ^tSofe E^l; §! 2-71 A 1 203° ^ 2¥CHI SEI 4' 
E15°m S^OI 2¥ 2^1 ^2ofe EWIM SSWKH ^2^1™ Sfi 192§ *JO. 



(51) Int. CI/ 
HD1L 21/8242 



E IS gEH^i fiSH ffllHBI ±»2J ?HEHA|Ei SflSSgM £ So 1-71 BSE. 

£ 2a LH Al E 2cfe £ »g2| &E*|| DilEEl 4AI-2J 2HIHAIE1 fl£»HS SSPI £lt!" BSE. 

10 : SEI gEiast 20 : Sipi- 

30 : TaON BfSf 40 : A 1 203^ 

50 : S2^ 60 ; 2^ gE| ^EI5Sj- 



B gfSS SJ-ESI DilEEl ±AF°| ?HSHA|E1 ^ £Q 7aR£5, TaON *&2[ AI203 

ST2J 0|§^ *!2£! ?HSHA|Ei aStfBOII He 3J0ID. 

S5 BJEx-ll 3B5 7IS^J BtfiTlf QgOJ, WIS El 4^fi7h SgSW SICK DI0IE1 S5 01 

gEI^ ?1IHA|E1^ 2^2J 3^ HI- 3^Z^BJ 7iEI£h 2^ AhOIOil ^SEIS S2^2| LCfEh 3 § 

ssifoi aaao. naai, swf ns^tmcHi* co-ef bj-eh s«imai thhaiei sss^oi m 

0\mJl n mi\ 3HIHA|E1^ 2=S5jOI SKJWAI 3HSIIAIEi2J SSg^OI &iSCK 

OI0il[[fEK SXH - 13^ - 4'E|^ ^?5(0|uK MIS)2| HS2gg ^ TaON ?H 
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£ i= SEH2I &esi ogssi ^a>°j tson ^sj shihaiei ms^gon Bsaoia- 

&?m 2-s SEH2J bhEili DUSEI i»2J ?H1A|E1 fll5&g(HI= Qg2|. If£ gJEggoi 2iQ. 

CM 

t»sa nasi ?hiaiei assna* afoiSi □ 4W5i i s-5. ° * l5? ^ w **= 

500sccm §a2| §1FM gSSFSAI ME^Oh flElft SSWf *|Ko " 

LHU1IA1 200 - 450C2J gas SATol-H, 0.1-1 torr2| °7JSh01 S^TtjCF. 

soi #-a=s MEI ^ E | eSf = um^tm ioooa §a°i ^mie s^a 

oisK asm b sssj yasi miaei ?hmaiei isgjse a^, s , ^ s * hCK 

1.2torrS SXISUl 3|& gag 300 - 50^ SEOflAI H.fSSS' ID 5002^ onj a Tn " 

a 2bS £?\ ^fh5| am- on 5=^ HISS TaON BhSf(301& ^**\ri a^i hi.^x, 
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SAI3KQ CHyH AI2J2 60 ~ 180£ 3t»ofe RTP S§2 ^tStfQ. 

E 2cl »2*K3, #71 TaDN ^5tf30) #^<H| A 1 203^(40)2 SSftKM 01 ^22J °S°K50)2 
' #71 TaON ^(30) #¥Oil A 1 203^(40)21 gsfg £J£g!e! (CH3)3Al2 S^HS uhOI H20 7H± 
71- SSS iSBJLHOHAI 200 - 450X21 ££S SXISH1, 0.1-1 torrSJ £^2 SJWKN »*f«2S*L 
TaON a|°t(30)2|- A 1 203^2] ^£2| S3S>(50)2 SSttflh ILgCI-M, ISS^S #71 °2 

^(50) LH M£2 *07|, BSit a #71 TaON ^(40) LH g&ff°| 8«I»PI fl««OI IHL|± 

SSEI-B *«TCh #71 IHUi 2S B*!E|£ N2 71^2 01 SB KM 600 - 85CTc2J £SD||A| 5 - 6QM2J 

oiyg aizm sxiskh ^xieis ^««q. 

£ 2dl tfBWH, #71 8HSK5D) ^(H| #« g^a gEI El 5^(60)2 g^mCH #^ US 
tlO. 01 01 #71 #*? 2EI ^ El 5^(60)^ HUraBMI 1000A §E2J <=JJH£ S*TCKh 

0»E|, #7| 3^2| SEH^ j£e«! § DIEPW t!EH£ Btt3IS*Hl, 0W9 *}" 

0|#0||A| XMDSI SS^ HKHTOL S sS§ 83^ ^200 A| TaON m°m Al203°MD| 0|§ 
SJ2 gflSfSS ?«mOI §2 §lF2h ^£2?? ^22 »SBKH, A 12032] 7119 ^2 

§_0lguKM TaON #^3^Hf2| 7119 ^2 *f#2 9m TINS}- g*rg ^ef&|0| 3§ EteS-71- 7h 

010)1 CO-EL 2713 §S0| tfAj-si uh£a| ffllSEI ±m JED2tt2SJlN ^2 **#2| H 21-7 1- °!Ch 
71 EK B ^ h S§ 2X12 KOJUXI Sfe S£ILH CHI AJ B2SKM flAW 4* SO. 

aw i. sEi seie^s m^a^s sse^ btiij 

#71 #011 ^5|S| ! £1-512 SgBfe 3711; 

#71 mt[°i #V0)l H8S22 £fe HISS TaON «^2 S^Wfe B7||; 

#71 HISS' TaON ^^IS RTP S§i 4=t»o|-Dl ^LH ^thM §7FA|7I^ B71U 

#71 TaON #^0il AI203^M g^mhOl Olg^l" ^^£J S^^ti SSofS &71I ; 

o 3 o| LH ffl7Jj S TaON ^St LH &X|§h7| ?|«K3I fflU^ 2^ 8^ 

Ell B7\U ^ 

#71 A 1203^- #«Q|| 2 E| ^EI5^|# S^l-ffl #^ ^2^fe 37112 5*^01 ^Sefe 51 # § 

SHS S[£ai DilSEI ^7:^ 7H SH Al EH ^SS"B. 

g^l> h 2. fl| Itj-CHI SiCHAI, #71 US 2^2J ^EH^ ^^}^ g 01E17W ^EH^ 9^ 

7^HI, 0h#£1 SI-^S^OI DHl h 2J ^iOflAIS AhgEI^ 2tM ^S^S ^Scil QilSEI ±XW 9W 
HHAIE1 SSS-a. 

^^?t> h 3. Till I^KHI aCHAI, #71 SS 2^ #^0)1 S^ggn ^hHLH 2T^2 O.ltorr - 

1.2torrS 71 S T^soi 300 ~ 500*c2J SE0||A| R.F Kmi 10 - 500&h^ 2!7^hDt 10 - 

600£ S2!" NH3 ^H^2 10 - 500sccm g^2j gg=2 3 331-5! Al 2 ESDI- xjEI2 ^tSoKB S't^2 ^£ 
ofe 22 §g^^ uF^ Oil a El iW2| ?H1AIE1 SS&g. 

4. XII lt^Ofl SCHAI, #71 TaON ^ §SS§S, HI^^Til PBCVD 3§2 OlgmDI 

2S2! 0.001CC -2CC gifBl M«aiO|M (Ta(0C2H5)5)2 170 - 190^c^ ^X|E|^ 7|f|-7|0II 

A| 7I##EHS EI-2H. 0.1 LHAI 1.2 TorrS) 73Sm SU 300 LHAI 5QCTC21 a Ei oflmffl, 10- BOOsccm 
NHS 7^71- SSEI^ 15 tH LH Oil Al , R.F K^-Jl 10 - 5002fM2 £l?mO\ 22 mS°£. 

m~ ersfl diisei ^hihaiei §^tg. 

XII 1*KHI aCHAI, i^g£g #71 TaON ^2 g7FAI7|7| ?|§KM NH3 

7^71- 1 - 10sirr£J -^^01 g^EI^ SbHLHOflAI 700 - 850*c2J SE2 SX|5hH Ojyg AIZI2 60 - 180 

^ eer stssi-s rtp 3S2 ^tsoi-^ 22 §32^ sj-sai mieEi ?hshaiei s^s-b. 

S^t> h 6. M )Wt SiOiAI. #71 TaON ^#^011 Al203°|2| g^s ag21°J (CH3)3Al2 S^IM 
uhOI H20 7H^7F SSE! SbHUIOIAI 200 - 45fTc^ °xmn, 0.1-1 torr°| gf^2 § 

22 eis s^5Eai wisei ?hihaiei ssg-g. 

?. x-n moil schai, #71 mu± as a»a& N2 7^2 01 gem 600 - sso^cej ssoiiai 5 

- 60g2| Diya AIZH2 ^I^HS gx^EI2 22 §aSS Sl-S &£3I EHI2EI £7»HJ ?HSHA|E1 

n i^oii 2{oiai, #71 #^a^e §ei ^ei^s um^m\ 1000 a gssj =«s 

5^ 22 3^ &S.m HSEI 4rA« ?H HHAIE1 SSSg. 
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